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The application of laser absorption techniques to the measurement of relative isotopic 
abundances in gases has been making rapid progress over the past decade. Compared to mass 
spectrometry, these non-destructive methods offer specific advantages such as the ability to 
discriminate between isobaric isotopologues (e.g., 16O13C16O vs 16O12C17O) or contaminants. 
Their precision, however, still lags behind that of modern mass spectrometers for several, 
mostly technical  reasons. 
Here we report on the development and early operational results from a new type of 
ultra-precise cavity ring-down spectrometer based on the combination of several novel 
techniques. The design goal of this OFFS-CRDS ("optical feedback frequency-stabilized 
cavity ring-down spectrometer") is to measure 17O anomalies in CO2 with a precision of 
10 ppm, and a natural extension of this work is to aim for 18O13C16O measurements with a 
similar precision. 
 
